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PREFACE 


The  avionics  data  study  described  in  this  report  was  performed 
under  Project  Plan  Agreements  FA-643  and  FA-743  sponsored  by  the 
Federal  Aviation  Administration,  Office  of  Management  Systems,  In- 
formation and  Statistics  Division.  It  was  undertaken  as  part  of  a 
program  to  assure  the  quality  and  usefulness  of  general  aviation 
data.  The  study  was  based  on  information  collected  and  processed 
by  FAA  through  its  Aeronautical  Center  in  Oklahoma  City,  Oklahoma. 

Several  representatives  of  the  Federal  Aviation  Administration 
contributed  significantly  to  the  study:  Nick  Soldo  and  Carolyn 
Edwards,  AMS-230,  guided  the  project  as  sponsors;  Stephen  W. 

Hopkins,  AMS-230,  produced  data  tapes  for  the  analysis;  George  W. 
MacArthur,  AFS-804,  answered  numerous  questions  on  avionics  functions 
and  regulations.  All  computer  programming,  data  base  manipulation 
and  report  generation  were  the  responsibility  of  Ellen  Laviana,  of 
Kentron  Hawaii,  Ltd. 
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1.  INTRODUCTION 


1.1  DEFINITION  OF  GENERAL  AVIATION  (GA) 

The  term  general  aviation  (GA)  refers  to  that  portion  of 
civil  aviation  which  includes  all  facets  of  aviation  except  air 
carriers  holding  a certificate  of  public  convenience  and  neces- 
sity from  the  Civil  Aeronautics  Board,  and  large  aircraft  com- 
mercial operators.  GA  encompasses  such  varied  services  as  air 
taxi,  air  cargo,  industry,  agriculture,  business,  personal,  in- 
structional, research,  patrol  and  sport  flying.  GA  aircraft 
range  from  four  engine  turbojets  to  simple  gliders  and  balloons. 

1 . 2 BACKGROUND 

GA  aircraft  owners  compose  almost  97  percent  of  the  United 

States  civil  air  fleet^  and  account  for  approximately  76  percent 

2 

of  total  operations  at  FAA  towered  airports.  Despite  this  dominance 
of  the  civil  air  fleet  by  GA  aircraft,  the  characteristics  and 
capabilities  of  the  GA  fleet  are  subjects  which  have  not  been 
extensively  explored  in  FAA  literature. 

The  FAA's  major  source  of  information  on  the  GA  fleet  is  the 
\ircraft  Registration  Eligibility,  Identification,  and  Activity 
Report,  AC  Form  8050-73,  the  current  version  of  which  is  found  in 
Appendix  A.  Since  1970,  FAA  has  used  Part  1 of  the  form  to  reg- 
ister annually  all  U.S.  civil  aircraft.  Part  2 is  for  GA  air- 
craft only  and  contains  questions  on  several  aircraft  character- 
istics, including  avionics  equipment,  usage,  base  airport  loca- 

^Census  of  U.S.  Civil  Aircraft  Calendar  Year  1975,  U.S.  Dept,  of 
Transportation,  Federal  Aviation  Administration,  (Washington  DC, 
1976),  p.  4. 

2 

FAA  Air  Traffic  Activity  Calendar  Year  1975.  U.S.  Dept,  of  Trans- 
portation.  Federal  Aviation  Administration,  (Washington  DC,  1976) 

p.  16. 
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tion,  and  hours  flown.*  Reports  currently  generated  from  these 
forms  do  not  provide  sufficient  information  for  FAA  to  assess  the 
GA  fleet  in  terms  of  machine  sophistication,  the  ability  of  air- 
craft to  function  in  the  National  Airspace  System  (NAS),  and  the 
typical  aircraft  comprising  the  fleet. 

1.3  PURPOSE  OF  PROJECT 

Accordingly,  the  purpose  of  this  project  is: 

a.  To  enhance  the  information  obtained  from  AC  Form  8050-73 
by  providing  a framework  for  viewing  the  GA  fleet  which  would  re- 
late airborne  avionics  equipment  to  the  capability  for  an  aircraft 
to  perform  in  the  NAS. 

b.  Within  this  framework,  to  portray  the  types  of  aircraft 
common  to  the  GA  fleet  in  terms  of  descriptive  information  con- 
tained in  AC  Form  8050-73. 

This  effort  will  enable  the  FAA  first,  to  gain  insight  into  the 
nature  of  the  GA  fleet,  and  second,  to  measure  the  impact  on  the 
GA  fleet  of  anticipated  regulatory  changes. 

1.4  SOURCE  OF  DATA 

AC  Form  8050-73  has  been  sent  out  by  the  FAA  in  January  of 
every  year  since  1970  requesting  information  on  the  previous  year's 
activities  of  the  aircraft.  Part  1 is  mandatory  for  all  aircraft, 
but  Part  2 is  voluntarily  filled  out  by  GA  aircraft  owners.  In  the 
past  three  years,  the  response  rate  for  Part  2 has  averaged  around 
73  percent.  When  the  forms  are  returned  to  the  FAA,  they  are  used, 
in  conjuction  with  the  Aircraft  Registration  File  located  at  the 
Aeronautical  Center  in  Oklahoma  City,  to  create  the  Aircraft  Sta- 
tistical Master  (ASM)  File  on  computer  tape.  Appendix  B shows  the 


* In  1978,  the  form  will  be  discontinued.  Part  1 will  be  replaced 
by  a triennial  aircraft  registration  and  Part  2 will  be  replaced 
by  an  annual  GA  sample  survey. 
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2.  DEVELOPMENT  AND  METHODOLOGY 

2.1  FLEET  SIZE  AND  COVERAGE  OF  THIS  REPORT 

The  1974  GA  aircraft  fleet,  as  represented  by  the  1974  ASM 
file,  contained  185,350  registered  aircraft.  Although  the  re- 
sponse rate  to  Part  2 of  the  registration  form  was  only  72.8  percent 
or  134,935  aircraft,  avionics  information  for  previous  years  was 
found  in  the  records  of  34,095  additional  aircraft,  so  that  alto- 
gether avionics  information  was  available  for  169,030  of  the 
185,350  GA  aircraft. 

The  tables  appearing  in  this  report  are  all  based  on  the 
169,030  GA  aircraft  for  which  avionics  information  was  available. 
Some  FAA  publications,  such  as  the  Census  of  ''.S.  Civil  Aircraft 
Calendar  Year  1974,  are  based  on  the  entire  fleet  size  of  185,350. 
Any  disagreements  in  figures  between  this  report  and  the  Census 
are  due  to  the  elimination  from  this  report  of  the  16,320  aircraft 
for  which  no  avionics  information  was  available.  Other  FAA  pub- 
lications, such  as  General  Aviation:  Aircraft.  Owner  and  Util- 

ization Characteristics,  are  based  on  those  fri^ctions  of  the  GA 
fleet  selected  to  participate  in  sample  surveys.  Results  of  re- 
ports such  as  these  are  estimates  rather  than  true  population 
values,  introducing  another  cause  for  discrepancies  in  figures 
between  this  report  and  reports  based  on  samples:  sampling  error. 

In  general,  however,  results  of  this  report  agree  with  General 
Aviation  results  when  compared  with  General  Aviation  interval 
estimates. 

2.2  PROFILE  OF  GA  FLEET  AVIONICS 

Table  A summarizes  the  basic  avionics  data  provided  by  the 
1974  ASM  file  for  the  analysis  of  the  1974  GA  fleet.  It  shows  the 
number  of  aircraft  containing  each  piece  of  avionics  equipment 
appearing  on  AC  Form  8050-73.  Table  A has  only  limited  usefulness 
because  it  does  not  enable  one  to  ascertain  the  number  of  aircraft 
containing  important  groups  of  equipment,  but  deals  solely  with 
individual  pieces  of  equipment.  For  example,  one  cannot  determine 
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the  number  of  aircraft  containing  all  three  components  of  an  ILS 
system,  localizer,  glide  slope,  and  marker  beacon  receivers.  The 
capability  groups  discussed  below  are  designed  to  make  the  analy- 
sis of  groups  of  avionics  possible. 

2.3  AVIONICS  CAPABILITY  GROUPS 
2.5.1  Purpose  of  Groups 

Avionics  capability  groups  (CG's)  are  the  means  through  which 
significant  groups  of  avionics  equipment  are  associated  with  air- 
craft capability  to  perform  in  the  NAS.  The  word  "capability"  takes 
on  a number  of  meanings  in  conjunction  with  the  NAS.  It  can  refer  < 

to  where  in  the  airspace  an  aircraft  can  fly,  at  what  airports  it  j 

can  land,  under  what  flying  conditions  it  can  fly,  or  to  what  ex- 
tent it  can  participate  in  the  air  route,  landing,  and  communica-  j 

tions  systems.  Avionics  equipment  is  installed  in  an  aircraft  be-  i 

cause  of  the  capabilities  gained  from  it;  consequently,  one  should 
be  able  to  identify  an  aircraft’s  general  potential  capabilities 

from  knowledge  of  its  avionics  equipment  configuration.  Often  ; 

several  pieces  of  equipment  are  required  to  obtain  a certain  capa- 
bility in  the  NAS;  it  thus  becomes  necessary  to  study  groups  of 

avionics,  rather  than  individual  pieces.  The  CG  definitions  are  i 

designed  to  provide  the  link  between  groups  of  avionics  equipment  ^ 

and  capabilities.  In  addition,  the  CG's  provide  a framework  within  | 

which  other  aspects  of  the  GA  fleet  can  be  examined. 
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TABLE  A.  BASIC  AVIONICS  DATA  FOR  1974  GA  FLEET 


VHF  Communications  Equipment 

VHF  Receiver  Capability 

Tuner^ 

180  channels  or  less 


181  channels  or  more 


VHF  Transmitter  Capability 
20  channels  or  less 


21  thru  180  channels 
181  channels  or  more" 


70177 

"5383S 

"85367 


15398 

"47407 

"80131 


; i 


ILS  Reception  Capability 

Localizer 

Glide  Slope 


Marker  Beacon 


Transponder  Equipment 

64  code 

4096  coZe 


Altitude  reporting 


Navigation  Equipment 

VOR  Receiver 

One  

More  than  one 


Distance  Measuring  Equipment  (DME) 

Automatic  Direction  Finder  (ADF) | 

Weather  Radar 


Approved  Area  Navigation  Equipment  (RNAV) 
Advisory  Circular  90-45 


86529 

"46029 

"71092 


4792 

T6497 

"15633 


58470 

^7829 

32345 
"73121 
■ 7666 


10894 


2.3.2  Assumptions 

Several  assumptions  must  be  made  in  order  to  simplify  the  pro- 
cess of  designing  the  groups  and  to  minimize  the  number  of  groups 
needed.  First,  it  is  assumed  that  an  aircraft's  avionics  equip- 
ment defines  its  capability  to  perform  in  the  NAS.  In  actuality, 
an  aircraft's  engine  size  and  power,  pilot's  certification,  lack  of 
cabin  pressurization,  or  lack  of  other  types  of  required  equipment 
may  prevent  the  aircraft  from  performing  at  its  highest  capability 
level  according  to  its  avionics  configuration.  Second,  the  capa- 
bility groups  are  based  on  regulations  and  equipment  requirements 
for  the  majority  of  general  aviation  aircraft.  There  may  be  excep- 
tions to  the  avionics  needed  for  certain  capabilities  depending  cn 
the  use  of  the  aircraft,  the  model  of  the  aircraft,  and  the  pilot's 
skill  at  maximizing  the  capabilities  that  his  avionics  equipment 
gives  him.  Third,  it  is  assumed  that  area  navigation  (RNAV)  equip- 
ment^ on  GA  aircraft  is  comprised  of  VOR/DME-based  course  line  com- 
puter*; rather  than  inertial  or  Doppler  systems,  since  as  of  January 
1,  1975,  fewer  than  0.5  percent  of  GA  aircraft  contained  the  self- 

4 

contained  type  of  RNAV  equipment  . Thus,  RNAV  equipment  is  con- 
sidered to  comply  with  FAA  requirements  for  both  VOR  equipment  and 
distance  measuring  equipment  (DME) . 

2.3.3  Methodology 

At  the  onset  of  the  project,  it  became  apparent  that  two  clas- 
sifications of  avionics  equipment  existed.  The  first  type  consisted 
of  avionics  equipment  meeting  FAA  requirements  for  use  of  the  various 
aspects  of  the  NAS.  The  second  type  was  avionics  equipment  which 


^See  the  Glossary  for  definitions  of  area  navigation  equip- 
ment and  other  technical  terms. 

Avionics  Installation  Navigation  and  Communication  Report, 

FAA/AEM. 
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gave  an  aircraft  additional  capability,  but  which  was  not  required 
equipment  according  to  FAA  regulations.  These  two  types  of  equip- 
ment necessitated  the  formation  of  two  types  of  CG's. 

To  form  the  first  type  of  CG,  three  sets  of  avionics  require- 
ments were  obtained,  one  for  flight  in  different  segments  of  the 
airspace,  another  for  flight  in  different  flying  conditions,  and 
the  third  for  landing  at  different  airports.  The  three  sets  of 
requirements  were  combined  into  one  set  of  avionics  requirements 
dealing  with  the  above  three  aspects  of  the  NAS  simultaneously. 

These  combined  requirements  formed  the  basis  for  the  first  type  of 
capability  group.  They  were  augmented  by  miscellaneous  require- 
ments for  helicopters,  air  taxis,  and  gliders. 

The  formation  of  the  second  type  of  CG  was  a simpler  task. 

It  involved  grouping  component  pieces  of  avionics  equipment  which 
together  would  form  a complete  avionics  system  for  enabling  an  air- 
craft to  make  full  use  of  a landing,  communications  or  navigation 
system  in  tne  NAS.  However,  except  for  the  instrument  landing 
system  (ILS)  , it  was  found  that  an  aircraft  can  gain  full  use  of 
a system  in  the  NAS  by  installing  only  one  piece  of  airborne  avionics 
equipment.  Consequently,  the  second  type  of  CG  consists  mainly  of 
"groups"  containing  one  piece  of  equipment  each. 

2.3.4  Definition  of  Capability  Groups 

Definitions  of  the  two  types  of  CG's  mentioned  above,  known 
as  hierarchical  and  non-hierarchical  CG's  respectively,  are  given 
below  in  terms  of  the  avionics  equipment  found  in  AC  Form  8050-73. 

A glossary  at  the  end  of  the  report  explains  the  numerous  terms  re- 
lating to  avionics  equipment  and  the  NAS  found  in  the  definitions 
below.  Appendix  C shows  the  various  segments  of  the  airspace  and 
the  regulations  pertaining  to  the  airspace,  airports,  and  flying 
condit ions . 

a . Hierarchical  CG's 

The  FAA  has  established  airborne  avionics  equipment  require- 
ments for  aircraft  use  of  the  various  segments  of  the  NAS.  In  this 
regulatory  sense,  an  aircraft's  avionics  equipment  determines  its 


capabilities  to  perform  in  areas  of  the  NAS.  FAA  regulations  deal 
with  three  basic  capabilities:  (1)  to  fly  in  different  segments  of 

the  airspace,  (2)  to  fly  in  visual  flight  rules  (VFR)  and  instrument 
flight  rules  (IFR)  flying  conditions,  (3)  to  land  at  different  clas- 
sifications of  airports.  In  the  formation  of  CG's  of  avionics 
equipment  which  relate  to  these  three  capabilities,  the  groups  take 
on  a hierarchical  nature,  that  is,  there  is  an  order  to  the  groups. 
In  general,  the  avionics  equipment  and  the  associated  capabilities 
for  one  capability  group  are  a subset  of  the  avionics  equipment  and 
the  associated  capabilities  for  the  next  higher  group. 

These  groups  have  the  additional  properties  that  they  are  mu- 
tually exclusive  and  exhaustive.  When  assigning  individual  air- 
craft to  CG's,  mutual  exclusiveness  means  that  an  aircraft  can  be 
assigned  to  one  and  only  one  group.  Exhaustiveness  means  that 
every  aircraft  will  fall  into  a group. 

Table  B describes  the  hierarchical  CG's  in  terms  of  avionics 
equipment  and  capabilities.  The  capabilities  described  represent 
the  highest  level  at  which  an  aircraft  has  avionics  potential  to 
participate  in  the  NAS.  Generally,  an  aircraft  can  also  participate 
at  all  lower  levels.  Each  group  of  equipment  below  is  described  in 
terms  of  (1)  airspace  capability,  (2)  flying  condition  capability, 
(3)  airport  capability.  Exceptions  to  airport  and  airspace  capa- 
bilities are  noted  for  helicopter  and  glider  operations,  lespective- 

ly. 

Figure  A is  a schematic  diagram  of  the  hierarchical  capability 
groups,  which  summarizes  the  relationship  of  three  types  of  air- 
craft capabilities  to  their  required  avionics  equipment,  namely 
flying  conditions,  airspace,  and  airport  capabilities.  To  deter- 
mine the  capabilities  associated  with  a particular  avionics  box, 
one  must  position  the  box  relative  to  the  lines  of  the  capability 
of  interest.  The  capabilities  increase  from  top  to  bottom.  Gen- 
erally, they  are  maximums , i.e.,  if  an  aircraft  has  reached  a cer- 
tain level  with  regard  to  one  type  of  capability,  it  can  also  per- 
form at  lower  levels  with  regard  to  the  type  of  capability. 
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TABLE  B.  HIERARCHICAL  CAPABILITY  GROUPS 


AVIONICS 


CAPABILITIES 


Group  1 

No  regulatory  avionics 


Group  2 

Two-way  communications 


Group  3 

Two-way  communications 
VOR  or  Automatic  Direction 
Finder  (ADF)  or  RNAV 


(1)  Up  to  and  including  12,500 
feet  mean  sea  level  (MSL) 
Gliders... Up  to  and  including 

18,000  feet  MSL 
ADF. . .Colored  airways  below 
12,500  feet  MSL 
VOR  or  RNAV. . .VOR  airways 
below  12,500  feet  MSL 
RNAV... Low  altitude  RNAV  air- 
ways below  12,500  feet  MSL 

(2)  VFR  flight,  day  and  night 

(3)  Uncontrolled  airports 


(1)  Up  to  and  including  12,500 
feet  MSL 

Gliders... Up  to  and  including 
18,000  feet  MSL 

(2)  VFR  flight,  day  and  night 

(3)  Non-TCA  controlled  airports 
Group  III  TCA's 
Helicopters  with  4096  code 

transponders .. .Group  II  TCA's 
All  helicopters .. .Group  I and 
II  TCA's  below  1000  feet 
above  ground  level  (AGL) 


(1)  Up  to  and  including  12,500 
feet  MSL 

Gliders... Up  to  and  including 
18,000  feet  MSL 
ADF .. .Colored  airways  below 
12,500  feet  MSL 
VOR  or  RNAV... VOR  airways 
below  12,500  feet  MSL 
RNAV... Low  altitude  RNAV  air- 
ways below  12,500  feet  MSL 


(2)  IFR  flight 


TABLE  B.  CONTINUED 


AVIONICS 


Group  4 

Two-way  communications 
4096  code  transponder 
VOR  or  RNAV 


Group  5 

4096  code  transponder 
Altitude  encoding  equipment 


Group  6 

Two-way  communications 
4096  code  transponder 
Altitude  encoding  equipment 


Group  7 

Two-way  communications 
4096  code  transponder 
Altitude  encoding  equipment 


VOR 


CAPABILITIES 

(3)  Non-TCA  controlled  airways 
Group  III  TCA's 
Helicopters  with  4096  code 
transponders . . .Group  1 1 
TCA’s 

All  helicopters .. .Group  I and 
II  TCA’s  below  1000  feet  AGL 


(1)  Up  to  and  including  12,500 
feel  MSL 

Gliders... Up  to  and  including 
18,000  feet  MSL 
VOR  airways  below  12,500  feet 
MSL 

RNAV... Low  altitude  RNAV  air- 
ways below  12,500  feet  MSL 

(2)  IFR  flight 

(3)  Non-TCA  controlled  airports 
Group  II  TCA’s 
Helicopters .. .Group  I TCA's 

below  1000  feet  AGL 


(1)  Non-positive  controlled  air- 
space 

(2)  VFR  flight,  day  and  night 

(3)  Uncontrolled  airports 
Group  III  TCA's 


(1)  Non-positive  controlled  air- 
space 

(2)  VFR  flight,  day  and  night 

(3)  Non-TCA  controlled  airports 
Group  III  TCA's 
Helicopters .. .Group  I TCA's 


(1)  Non-positive  controlled  air- 
space VOR  airways 

(2)  IFR  flight 
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TABLE  B.  CONTINUED 


AVIONICS 

CAPABILITIES 

(3) 

Group  I TCA's 

Group  8 

Two-way  communications 

(1) 

Positive  controlled  airspace 

4096  code  transponder 

Jet  routes 

Altitude  encoding  equipment 

RNAV. . .RNAV  routes 

Se}  " 

(2) 

IFR  flight 

(3) 

Group  I TCA's 

FIGURE  A.  HIERARCHICAL  CAPABILITY  GROUPS 
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b.  Non-Hierarchial  CG's 

Many  kinds  of  avionics  equipment  exist  which  give  an  aircraft 
additional  capabilities  to  the  three  types  discussed  in  the  previous 
section.  Whereas  the  latter  capabilities  are  derived  from  regulatory 
considerations,  those  to  be  discussed  in  this  section  are  based  on 
engineering  and  safety  considerations.  The  avionics  CG's  of  this 
section  have  none  of  the  properties  of  the  previous  groups.  That 
is,  they  are  not  hierarchical  in  nature,  nor  are  they  mutually  ex- 
clusive and  exhaustive.  The  CG's  are  described  below  in  Table  C 
in  terms  of  the  avionics  equipment  and  associated  capabilities. 

2,4  DESCRIPTION  OF  AIRCRAFT  CHARACTERISTICS 

Nine  aircraft  characteristics  were  available  on  the  1974 
ASM  Files  for  analysis  in  the  framework  of  the  newly  developed 
CG's.  They  are  listed  below  with  appropriate  comment. 

a.  Primary  use  of  aircraft  during  1974. 

b.  Base  airport  region:  See  Appendix  D for  an  FAA  regional 

map . 

c.  Hours  flown  during  1974:  This  variable  was  discretized 

into  50-hour  intervals  for  easier  reporting. 

d.  Age  of  aircraft  in  1974:  This  variable  was  discretized 

into  5-year  intervals  for  easier  reporting. 

e.  Computed  aircraft  type:  The  thirteen  computed  aircraft 

types  combine  the  four  aircraft  characteristics  of  engine  type, 
number  of  engines,  aircraft  type  (simple),  and  number  of  seats 
into  meaningful  combinations  for  the  GA  fleet.  See  Appendix  E for 
type  definitions. 


f . 

Aircraft  type  (simple) . 

g- 

Engine 

type. 

h. 

Number 

of  engines. 

i . 

Number 

of  seats. 
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TABLE  C.  NON -HIERARCHICAL  CAPABILITY  GROUPS 


AVIONICS 
Group  1 
Localizer 

Group  2 
Localizer 
Marker  Beacon 

Group  3 
Localizer 
Marker  Beacon 
Glide  Slope 

Group  4 
RNAV 

Group  5 
Weather  Radar 


CAPABILITIES 

Partial  use  of  ILS  at  airports. 


Partial  use  of  ILS  at  airports. 


Full  use  of  ILS  at  airports. 


Area  navigation  capability. 


Detection  of  storms  in  aircraft's 
route. 
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2.5  CAPABILITY  GROUPS  ANALYSIS 

The  identification  of  subgroups  of  aircraft  with  homogeneous 
characteristics  within  each  CG  required  the  use  of  contingency 
table  and  sampling  techniques.  The  methodology  used  in  the  identi- 
fication process  is  described  in  Appendix  F. 
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3,  RESULTS 


DISCUSSION  OF  RESULTS 


Based  on  the  169,030  aircraft  for  which  avionics  data  were 
available,  the  following  results  were  obtained: 

Table  1:  Hierarchical  versus  Non-Hierarchical  Capability  Groups 

This  table  shows  the  distribution  of  GA  aircraft  into  hier- 
archical and  non-hierarchical  CG's,  beginning  with  the  least  so- 
phisticated groups  in  the  upper  left-hand  corner  of  the  table.  Ex- 
cluding the  non-hierarchical  CG  category,  a general  diagonal  trend 
can  be  seen  from  upper  left  to  lower  right  corners  in  the  distribu- 
tion of  aircraft.  This  means  that  as  aircraft  increase  their  capa- 
bilities in  the  hierarchical  CG’s,  they  also  tend  to  increase  their 
non-hierarchical  equipment  capabilities.  For  example,  aircraft 
with  no  regulatory  avionics  (hierarchical  CG  1)  would  not  generally 
possess  complex  weather  radar  or  area  navigation  equipment.  On 
the  other  hand,  aircraft  in  hierarchical  CG  8 would  not  likely  be 
without  sophisticated  weather,  landing  and  navigation  equipment. 

Some  additional  observations  on  the  distribution  of  GA  air- 
craft are  below: 


a.  Almost  93  percent  of  GA  aircraft  cannot  fly  in  positive 
controlled  airspace  (above  18,000  MSL) . 

b.  Hierarchical  CG's  5 and  6 together  contain  only  0.13  percent 
of  the  GA  fleet.  Examination  of  the  avionics  equipment 
associated  with  these  groups  reveals  that  both  include  trans- 
ponder equipment,  but  neither  include  navigation  equipment. 
One  includes  two-way  communications.  This  suggests  a reason 
for  the  small  number  of  aircraft  in  these  groups  and  the 
comparatively  large  number  in  the  remaining  groups  to  be  that 
the  common  path  of  acquisition  of  avionics  proceeds  from 
communications  to  transponder  to  navagation  equipment. 

c.  Only  0.49  percent  of  the  GA  fleet  falls  into  non-hierarchical 
CG  2,  Localizer  and  Glide  Slope.  This  would  suggest  that 
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the  normal  pattern  in  acquiring  ILS  equipment  is  begin  with 
a localizer,  then  add  marker  beacon  equipment,  and  finally 
add  a glide  slope  receiver. 

d.  79,276  or  47  percent  of  the  GA  fleet  possess  none  of  the 
avionics  appearing  in  the  non-hierarchical  CG's.  Of  these 
aircraft,  73,160  fall  into  heirarchical  CG's  1,  2,  and  3, 
and  comprise  72  percent  of  these  3 hierarchical  CG's. 

Tables  2 through  10:  Characteristics  of  Hierarchical  Capability 

Groups 

These  tables  show  the  distributions  of  the  nine  available  air- 
craft characteristics  across  the  eight  hierarchical  CG's.  Several 
generalizations  about  hierarchical  CG's  and  the  nature  of  the  GA 
fleet  were  revealed  in  these  tables  and  are  listed  below. 

a.  As  hierarchical  CG's  increase  in  order  of  sophistication,  the 
predominant  uses  also  grow  in  sophistication  from  personal, 
to  personal  and  business  to  executive,  business  and  personal. 

b.  There  are  some  differences  among  the  distributions  of  hier- 
archical CG's  across  base  airport  region,  primarily  due  to 
CG's  5 and  6 which  are  notably  smaller  than  the  other  CG's. 

Other  variations  are  evident  from  the  table. 

c.  Those  aircraft  containing  more  avionics  equipment  and  capa- 
bilities are  flown  more  hours  than  those  aircraft  with  smaller 
investments  in  avionics  equipment. 

d.  New  aircraft  (0-10  years)  comprise  a substantially  larger  per- 
centage of  the  higher  order  CG's  than  the  lower  order  groups. 

Old  aircraft  (over  25  years)  comprise  a substantially  larger 
proportion  of  lower  order  groups  than  higher  order  groups. 

e.  The  computed  type  of  aircraft  becomes  more  sophisticated  as  one 
moves  from  low  order  to  high  order  CG's.  Not  only  does  this 
apply  for  computed  aircraft  type,  but  also  for  the  four  char- 
acteristics individually  which  are  combined  to  form  the  computed 
aircraft  type  (simple  aircraft  type,  engine  type,  number  of 
engines,  number  of  seats). 
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Tables  11  through  19:  Characteristics  of  Non-Hierarchical  Capa- 

bility Groups 


These  tables  show  the  distributions  of  the  nine  available  air- 
craft characteristics  across  ten  non-hierarchical  CG  combinations. 
Generalizations  on  the  nature  of  non-hierarchical  CG's  and  of  the 
GA  fleet  as  a whole  were  obtained  from  these  tables  and  are  listed 
below. 

a.  As  non-hierarchical  groups  increase  in  sophistication,  the 
predominant  uses  change  from  personal  and  business,  to  per- 
sonal, business  and  executive,  to  business  and  executive. 

b.  Aircraft  falling  into  the  non-grouped  category  are  older  than 
those  aircraft  falling  into  the  other  non-hierarchical  CG's. 
Within  the  latter  groups,  there  is  a gradual  decrease  in  air- 
craft age  moving  from  less  to  more  sophisticated  groups. 

c.  The  distribution  of  the  non-hierarchical  CG's  over  the  base 
airport  regions  are  more  uniform  than  the  distributions  for 

the  other  eight  characteristics.  Yet,  differences  are  apparent. 
The  greatest  departures  from  the  average  occur  in  CG's  6,  8, 
and  9.  These  three  CG's  all  contain  weather  radar  as  one  of 
their  avionics  requirements;  in  fact,  groups  8 and  9 are  sub- 
sets of  group  6.  It  would  seem  therefore,  that  the  weather 
radar  is  the  determinant  of  the  distribution.  The  weather 
radar  is  found  in  unusually  high  concentrations  in  the  southern, 
southwestern,  and  eastern  regions,  while  it  is  more  scarce  than 
normal  in  the  Rocky  Mountain  and  western  regions.  Weather  pat- 
terns of  these  regions  provide  the  probable  explanation  for 
this  phenomenon.  Storms  in  Eastern  United  States  cover  wide 
areas  with  clouds,  making  the  location  of  the  storms'  electrical 
centers  difficult.  In  the  West,  the  storms  are  more  concentrat- 
ed, and  easier  to  track  visually.  Thus  weather  radars  are  more 
prevalent  in  the  East. 

d.  Those  aircraft  containing  more  avionics  equipment  and  capa- 
bilities are  flown  more  hours  than  those  aircraft  with  small 
investments  in  avionics  equipment. 
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e.  The  computed  aircraft  type  becomes  more  sophisticated  as  one 
moves  from  lower  order  to  higher  order  CG's.  Not  only  does 
this  apply  for  computed  aircraft  type,  but  also  for  the  four 
characteristics  individually  which  are  combined  to  form  the 
computed  aircraft  type  (simple  aircraft  type,  engine  type, 

I number  of  engines,  and  number  of  seats). 


Tables  20  and  21,  Figures  1 through  15:  Subgroups  of  Hierarchical 

§ Non-Hierarchical  Capabi- 
lity Groups 

These  figures  and  tables  show  the  results  of  the  search  for 
subgroups  of  aircraft  with  homogeneous  characteristics  within 
each  CG.  A general  discussion  of  the  results  follows. 

The  nature  of  the  aircraft  within  individual  capability 
groups  was  more  diverse  than  expected.  Only  50  percent  on  the 
average  of  the  GA  aircraft  within  any  one  CG  could  be  classified 
into  subgroups,  even  when  on  exception  of  the  number  of  descriptive 
factors  reduced  to  two  or  when  the  minimum  subgroup  size  was  dropped 
to  as  low  as  3 percent.  Approximately  six  subgroups  of  aircraft 
with  two  to  four  homogeneous  characteristics  were  identified  for 
each  CG.  Aircraft  which  did  not  fall  into  large  subgroups  were 
grouped  into  an  "other"  category. 

Nonetheless,  the  study  of  the  joint  characteristics  of  the 
GA  fleet  revealed  information  about  the  nature  of  the  CG’s  which 
was  in  agreement  with  the  information  revealed  by  the  study  of 
individual  characteristics  in  Tables  2 through  19.  A summary  of 
the  analyses  is  shown  in  Tables  20  and  21.  It  can  be  seen  that 
the  lower  order  hierarchical  and  non-hierarchical  CG's  contained 
subgroups  of  simple  aircraft  such  as  older  fixed-wing  single 
engine  piston  aricraft  with  1-3  seats  which  were  not  flown  and 


older  personal  use  aircraft  flown  less  than  100  hours.  As  the 
CG's  became  more  sophisticated,  so  did  the  types  and  uses  of 
aircraft.  Simultaneously,  the  amount  of  flying  time  increased, 
and  age  decreased.  Examination  of  the  highest  order  CG's  revealed 


new  two  engine  aircraft  used  for  executive  purposes  flown  more 
than  400  hours  during  the  year.  In  Tables  20  and  21,  the  capabi* 
lity  groups  and  the  subgroups  are  arranged  in  order  of  sophistica- 
tion beginning  in  the  upper  left  hand  corner  of  the  report.  The 
diagonal  trends  reveal  the  strong  positive  relationship  between 
avionics  sophistication  and  characteristics  sophistication.  More 
detailed  results  of  the  individual  CG  analyses  are  shown  in 
Figures  1 through  15. 
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TABLE  1 


The  key  following  the  table  shows  the  interpretation  of  the 
symbols  and  numbers  heading  the  rows  and  columns  of  the  table. 

The  comments  below  will  facilitate  the  interpretation  of  the  table: 

a.  Aircraft  assigned  to  hierarchical  CG  1 (No  regulatory 
avionics  ) contain  either  no  avionics  equipment  whatsoever 
or  a combination  of  equipment  which  does  not  match  or 
exceed  the  specified  requirements  for  any  other  CG. 

b.  Hierarchical  CG  2 , ( Two-way  communications),  indicates  an 
aircraft  has  some  combination  of  VHP  receiver  and  trans- 
mitter capabilities,  and  not  necessarily  a two-way  radio 
unit . 

c.  Since  non-hierarchical  groups  are  not  all  mutually  exclu- 
sive (that  is,  they  overlap),  the  columns  do  not  add  to 
the  counts  at  the  bottom  of  the  table.  The  first  four 
groups,  L through  LMG,  are  mutually  exclusive,  and  the 
last  three  groups,  IR,  IW  and  All,  are  mutually  exclusive. 
However,  there  is  some  overlap  between  the  first  six 
groups  and  the  last  three  groups,  and  between  the  first 
four  and  the  next  two  groups. 

d.  Non-grouped  aircraft,  NG,  are  those  aircraft  possessing 
none  of  the  avionics  covered  by  the  other  nine  non-hier- 
archical CG's. 


25 


TABLE  1.  CONTINUED 

KEY 


Hierarchical  Capability  Groups 


1.  No  regulatory  avionics 

2.  Two-way  comounlcaCions 

i.  Two-way  coininunlcaClons 
VOR  or  ADF  or  RNAV 

4.  Two-way  conanunications 
4096  cude  transponder 
VOR  or  RNAV 

5.  4096  code  transponder 
Altitude  encoding  equipment 


6.  Two-way  communications 
4096  code  transponder 
Altitude  encoding  equipment 

7.  Two-way  communications 
4096  code  transponder 
Altitude  encoding  equipment 
VOR 

8.  Two-way  communications 
4096  code  transponder 
Altitude  encoding  equipment 

or  RH.V 


Non-hiera, chical  Capability  Groups 


L:  Localizer 


M:  Marker  beacon 
G:  Glide  slope 

R,  RNAV:  Area  navigation  system 
W,  WRAD:  Weather  radar 
I,  LMG:  Complete  ILS  system 


ALL  : I,  R and  W 


NG:  Non-grouped  aircraft 
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TABLES  2 THROUGH  19 

These  reports  show  three  numbers  in  each  cell.  The  first  is 
the  number  of  aircraft  falling  into  the  particular  capability 
group-category  combination  represented  by  the  cell.  The  second 
number  is  the  percent  of  the  row  or  category  that  the  number  of 
aircraft  represents.  The  third  number  is  the  percent  of  the 
colunm  or  capability  group  that  the  number  of  aircraft  represents. 

The  key  appearing  at  the  bottom  of  each  table  gives  the 
avionics  associated  with  the  CG's.  Hierarchical  group  reports  are 
additive  across  the  columns  as  these  groups  are  mutually  exclusive. 
The  numbers  in  the  right-hand  columns  of  the  non-hierarchical 
group  reports  are  the  marginal  distributions  of  the  GA  fleet  across 
the  categories,  but  are  not  row  totals  since  non-hierarchical  CG’s 
are  not  mutually  exclusive. 


TABLE  2.  PRIMARY  USE 
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TABLE  4.  HOURS  FLOWN 


TABLE  4.  CONTINUED 


«C  9 
— IV 


9 tt 

« O 


C U 9 
0 0)0* 
•H  4) 

u G 
eo  O 00 
u fi.  e 

•H  (0  <H 

c c *9 

9 (D  O 

B U O 

i ^ c 

o ^ 

0 0) 

-o  o> 
>>  O T5 
CO  U 9 
9 *J 

1 so  *H 

O ON  4-» 

5 o »H 
H -d-  < 


4J  O 

i 

Qtf  (4 
O X 
> Q 


4J 

U 

c 

9 

Q> 

01 

6 

a 

a 

a 

w 

•H 

(0 

•H 

c 

u 

9 

9 

M 

9 

o 

01 

9* 

O 

01 

9* 

•H 

•9 

01 

•H 

•9 

01 

G 

iJ 

9 

CO 

O 

00 

CO 

O 

00 

o 

a 

9 

o 

a 

9 

•H 

CO 

•H 

•H 

(0 

•H 

c 

c 

“9 

9 

9 

•9 

9 

CO 

O 

9 

CO 

O 

g 

u 

U 

1 

w 

Cl 

g 

4J 

e 

i 

4J 

9 

O 

01 

O 

01 

U 0) 

•O  0) 
>»  O *9 
CO  U 9 

> 4J 
I sO  *H 
O ON  4J 

a o ^ 
H <•  < 


. <0 

U 0 0> 
« M "P 
C 

CO  O 

u a 


0 01 

*9  0) 

>V  O *9 
CO  O 9 
9 -u 

1 so  *H 

O 9N  4J  Q£ 

3 0^0 

H < > 


CO  O 
U O. 

•H  (0 

c c 

9 CO 

i ^ 

S 4-»  > 

o < 

O 01  2 

*9  0^ 

o 

CO  Cl 

3 O 

• ^ 

O 9s 

3 0 0 

H > 


CO 

0) 

CO 

Cl 

c 

9 

•H 

0 

O 

9 

•H 

•H 

> 

O 

< 

•H 

CO 

CO 

Z 

> 

Cl 

u 

s 

CO 

•H 

1-1 

9 

9 

kl 

9 

9 

0 

§ 

i 

0 

i 

I 

tX4 

4i 

0 

0 

Q 

CO 

Cl 

u 

< 

9 

>* 

>s 

»rf 

00 

CO 

CO 

0 

01 

3 

3 

1-1 

1 

1 

z 

0 

0 

o 

o 

3 

3 

> 

z 

H 

H 

O vO 
U 
D 
Z 

H 

Z 

O 

U 


LO 

W 

*4 

CQ 

H 


■o  — » 

^ MO 


o o 
o o 


rv  » M 

M M <V 

9 • • 

f»  « 


M « r» 

9 • • 

M « 9 


M fo  O 


o o 
o o 


o < 
e o 


5 sj 

a Zt 


Kt  « 
O M 

• • 

e m 


9 « 

9 M 


#V  9 
X M 

lA  « 


G 

c 

« 

Si 

8 

8 

a 

a 

CO  *H  CO 

•H 

c u o C 

»-•  3 

O 01  O'  o 

0>  O* 

•H  *0  0)  *H 

T3  0) 

W C 4J 

' e 

(0  O OC  8 

O 00 

u a c o 

D.  C 

•H  CD  *H  *H 

1 CO  *H 

c c *o  c 

1 c *o  ^ 

3 8 0 3 

i ^ 1 

\ u fj  < 

B '4J  C B 

1 ij  e z 

O 0>  0 

0)  « 

U 0)  (J 

1 V 

*0  0) 

-O  0^ 

0 *o  > 

^ o *o  o 

<0  U 3 G 

1 U 3 

3 4J  3 

1 NO  «H  1 

' NO  il< — ^ 

o O'  4J  od  0 

1 O'  4J  Qtf  U 

>0^0  5 

! o ^ o z 

H ^ •<  > H 

» ^ < > Q 

I 

o 


u 

4J 

3 

3 

V 

3 

8 

8 

a 

a 

09 

•H 

3 

•H 

3 

M 

U 3 

3 

M 3 

O 

V 

3 O' 

0 

3 O' 

•H 

*0 

*o  3 

•H 

*0  3 

4J 

3 

3 

4J 

3 

3 

O 

0 00 

3 

O 00 

O 

3. 

a 3 

O 

a 3 

« 

« -H 

•H 

3 *H 

a 

3 

3 •v 

3 

3 -o 

3 

3 

3 0 

3 

3 O 

§ 

»-t  o 

g 

^ CJ 

8 

iJ 

> 

U 3 

g 

•u  3 

o 

< 

3 

O 

3 

o o>  z 
*0  S 
>>  o 

cd  u M 

> ^ ® 
• ^ ^ 
o 9*  06 
> O O 
P.  H ^ > 

O 


0) 

«0  4> 
O •v 
O 9 

>0  «H 
ON  4J 
O i-t 
< 


3 

3 

3 

(J 

3 

3 

•H 

O 

O 

3 

•H 

•H 

o 

4J 

ii 

> 

•H 

3 

3 

< 

> 

O 

U 

z 

3 

•H 

•H 

S 

3 

3 

3 

3 

w 

1 

I 

o 

0 

8 

i 

U 

O 

O 

3 

o 

O 

Q 

iH 

< 

3 

>> 

>* 

00 

3 

3 

t-i 

3 

> 

a 

o 

M 

1 

0 

1 

0 

06 

0 

a 

a 

O 

z 

> 

, 

• 

iH 

CM 

_ 0) 

0) 

>»  O T5 
03  O d 
» 4J 
f NO  *H 
O O'  ^ 

5 O «H 

H -O  < 


37 


TABLE  6.  COMPUTED  AIRCRAFT  TYPE 


TABLE  7.  AIRCRAFT  TYPE 


TABLE  7.  CONTINUED 


TABLE  8.  CONTINUED 
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TABLE  11.  CONTINUED 


navigation  system  NG:  Non-grouped  aircraft 


TABLE  13.  HOURS  FLOWN 


Marker  beacon  Ii  LMG:  Complete  ILS  system 

Glide  slope  All;  I,  R and  R 

RNAV:  Area  navigation  system  NG:  Non-grouped  aircraft 


TABLE  14.  AGE  OF  AIRCRAFT 


navigation  system  NG:  Non-grouped  aircraft 


TABLE  15.  COMPUTED  AIRCRAFT  TYPE 


TABLE  16.  AIRCRAFT  TYPE 


TABLE  16.  CONTINUED 


ENGINE  TYPE 


NWlOiO 


TABLE  17.  CONTINUED 


TABLE  18.  NUMBER  OF 


TABLE  20.  SUBGROUPS  OF  HIERARCHICAL  CAPABILITY  GROUPS 


CHAHACTERISTICS 


Computed 


Hours 

Age  in 

Aire  raft 

CROUPS 

Primary  Use _ 

Flown 

Tears 

Tvpe^ 

1 

2 

3_._ 

4 

7 

8 

1. 

>iot  Flown 

0-25 

1 

1278 

209 

5.2% 

3.12 

>, 

Not  Flown 

26+ 

1 

3982 

276 

16.  31^ 

4.12 

3.  Personal 

1 

8 

1 

5437 

1010 

8251 

22.2% 

15.22 

12.2% 

4.  Personal 

100-400 

1 

235 

3.52 

5. 

100-400 

26+ 

1 

1013 

4.12 

6.  Personal 

100-400 

9720 

1075 

19.3% 

8.82 

7.  Personal 

1-100 

2 

1 

180 

10310 

5328 

2.72 

15.2% 

10.62 

0.  Personal 

1-100 

0-10 

13 

345 

5.2% 

9.  Personal 

l-lOO 

0-10 

1236 

■ 5.12 

10.  Aerial 

0-10 

1 

1 1359 

134 

Application 

i 5.62 

} 

2.1% 

11.  Personal 

100-400 

2 

] 

4498 

6.6% 

12. 

1-100 

11-25 

2 

1 

198 

i 

6.7% 

13.  Personal 

100-400 

0-10 

2 

1 

1 

307 

10.4% 

14.  Business 

11-25 

2 

2786 

3192 

4.1% 

6.32 

15. 

o 

0 

1 

o 

o 

0-10 

1 

4429 

6.5% 

16. 

100-400 

0-10 

13 

1 

197 

3.0% 

17. 

100-400 

11-25 

2 

385 

13.1% 

18. 

1-100 

0-10 

2 

247 

8.4% 

19.  Business 

o 

0 

1 

o 

o 

0 

1 

o 

2 

3648 

265 

695 

7.2% 

9.7% 

5.7% 

20.  Air  Taxi 

0-10 

751 

6.1% 

21. 

0-10 

a 

605 

1 

9.1% 

22.  Business 

100-400 

0-10 

3 

889 

7.2% 

23.  Executive 

100-400 

0-10 

14 

i 

1115 

9.12 

24. 

400+ 

O-IO 

i 

4262 

4499 

263 

6.32 

8.92 

8.9% 

25.  Executive 

400+ 

0-10 

14 

1301 

10.62 

Counts 

26632 

6930 

68685 

51150 

2978 

12442 

Unuseable 

2181 

278 

950 

671 

28 

164 

X in  Sub- 
groups^ 

50.5 

48.0 

50.9 

52.3 

42.8 

47.5 

1.  Type 

1 Fixed  wing  single  engine  piston  1-3  seats 

2 Fixed  wing  single  engine  piston  seats 

3 Fixed  wing  2 engine  piston  1-6  seats 
11  Piston  Rotorcraft 

13  Other 

IS  Fixed  wing  2 engine 

2.  X is  based  on  the  capability  group  count  minus 


the  number  of  unuseable  aircraft. 


I 


h- 


TABLE  21,  SUBGROUPS  OF  NON-HIERARCHICAL  CAPABILITY  GROUPS 


CHARACTERISTICS 

Hv>urs 


Conputed 
Age  in  Aircraft 


Primary  Use 

Flo%m 

Years 

1. 

Not  Flown 

2. 

Sot  Flown 

3.  Personal 

l-lOO 

26+ 

4.  Personal 

l-lOO 

11-25 

5.  Personal 

1-100 

11-25 

6.  Personal 

l-lOO 

7. 

i-100 

0-10 

6.  Personal 

100-400 

11-25 

9.  Personal 

100-400 

10.  Personal 

0-10 

11.  Business 

100-400 

11-25 

• 2. 

100-400 

0-10 

13. 

100-400 

11-25 

14. 

I-lOO 

0-10 

15. 

4004* 

O-IO 

16.  Business 

100-400 

0-10 

;7. 

100-40U 

0-10 

18. 

100-400 

a-25 

19. 

40Of 

0-10 

20.  Business 

O-'.o 

21. 

100-400 

O-IO 

1.  Type 

1 Fixed  wing  single  engine  piston  1-3  seats 

2 Fixed  win^  single  engine  piston  4*fseat8 

3 Fixed  wing  2 engine  piston  1-6  seats 

4 Fl:4ed  wing  2 engine  piston  74-  seats 

6 Fixed  wing  2 engine  piston  1-12  seats 

2.  X is  baaed  on  the  capability  group  count  minus  the 


1 

4228 

1533 

5.4% 

8.3% 

2 

1388 

3074 

837 

254 

7.5% 

7.0% 

7.8% 

7,2% 

2 

932 

1844 

5.0% 

8.2% 

1 

2450 

1395 

3.1% 

7.5% 

2 

342 

9.7% 

2 

1521 

4035 

6858 

1058 

1 

8.2% 

17.9% 

15.7% 

10.1% 

3 

2082 

202 

4.8% 

5.7% 

2 

604 

790 

2183 

^.3% 

3.5% 

5.0% 

3 

352 

10.0% 

3 

3444 

657 

588 

378 

209 

7.9% 

6.1% 

7.9% 

7.3% 

9.8% 

3 

1155 

326 

221 

105 

2.6% 

4.4% 

4.2% 

4.9% 

4 

1994 

537 

1272 

115 

845 

422 

4.6% 

5.0% 

17.0% 

3.3% 

16.2% 

19.8% 

6 

1103 

352 

1081 

732 

347 

t 

2.5% 

3.3% 

14.5% 

14.0% 

16.3% 

Counts 

79276 

18750 

22610 

44345 

10894 

7666 

3565 

5346 

2185 

Uruseable 

906 

213 

12  8 

671 

129 

192 

44 

133 

53 

X in  Sub- 
Groups^ 

48.4 

53.2 

54.1 

55.5 

47.2 

43.8 

48.7 

41.7 

50.8 

number  of  unuseable  aircraft. 
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FIGURE  2.  HIERARCHICAL  CAPABILITY  GROUP  2 (4  Percent) 


AMOMICS 

• Two-way  coMMiaicat ionf 

• VOK  or  ADF  or  RKAV 


Airspace 


Conditions: 
Airports : 


CAP/»tJlITIt:S 

• Up  to  and  includin*  12.SOO'  MSL 

• filiders--*Up  to  and  includiaa  11,000  MSI 

• ADF- • -Colored  airwavs 

• VOt  or  RNAV  --V0R  airwavs 

• RNAV--LOW  altitude  RNAV  airways 

IFR  niRht 
Non-TC.\  controlled 
■ Croup  III  TCA's 

. Helicopters  with  4096  code  transponders--- 
Croup  II  TCA’s 

I All  Helicopters---Croups  I and  II  TCA  s 
below  1000'  ACL 


FIGURE  3.  HERARCHICAL  CAPABILITY  GROUP  3 (41  Percent) 


FIGURE  6.  HIERARCHICAL  CAPABILITY  GROUP  8 (7  Percent) 


avionics 

• LocAlltev 

• Marker  beacon 


CAPAbltlTlES 

• Partial  uae  of  US  at  airports 


online  piston 
4«  seats 


FIGURE  9 


NON -HIERARCHICAL  CAPABILITY  GROUP  3 (13  Percent) 


AVIONICS  CAPABIIITIES 


jWioms  CA!lvU.'XIJLI^ 

• Area  navigalioii  »vntc«  •Area  navijsatlon  cepeMlitv 


FIGURE  11.  NON -HIERARCHICAL  CAPABILITY  GROUP  5 (6  Percent) 


AVIONICS  CAPABILITIES 


FIGURE  12.  NON -HIERARCH I CAL  CAPABILITY  GROUP  6 (5  Percent) 


FIGURE  14.  NON -HIERARCHICAL  CAPABILITY  GROUP  8 (3  Percent) 
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APPENDIX  A 

AIRCRAFT  REGISTRATION  ELIGIBILITY^ 
IDENTIFICATION^  AND  ACTIVITY  REPORT 


IPtmm  9—4  y*$$n»ction»  | 
« m of  MCA  —ft  I 


I —f9tpi»tif*g  tf—  »9ffn.  I 


OCrAffTMCNt  Of  TRANtfOaTATIOM  - FtOCRAL  AVIATiCN  AOM(NtSTRAT<Ot< 


AS  OF  OECCMB£R  31.  1973 


fomi  AF^VEO 
0MB  NO.  04.N01IS 


PART  1 - REGISTBATJON  INFORMATION  .m  am  •.  «. 


\cornet  O ' 
lAnypr#- 
\prtnt9^  N 


, AIRCRAFT  SERIAL  NUMBER 


c^!0]0 


0 AIRCRAFT  MANUFACTURER.  MODEL.  AND  SERIES 

• 


NAME  ANO  ADDRESS  OF  CERTIFICATE  HOLOERiS). 


t NUMOCR  and  STREET.  F.O.  SOX.  ETC. 
fcOTY 


I REGISTRATION  EUGIBILITY.  I «m(:  (ii  t • (tm  —m) 

US  «Mnn(sl;  13)  I (w9)  omt  tfw  ttrtnH  itfiwtiOta  a—;  and  |3)  N Mat  o# 
rnffmar)  XwRMf  am  not  mpafna  im—r  4m  mm  at  atif  tafatga  oonnay. 


.IIOIUTVR*^*^ 

"titLY 

PART  2 - ACTIVITY  & RELATED  INFORMATION  & 


tra.Q  SOLO  r—mamaaatrt  17^.0  STOLCNA.OST 
m——aammmmmmrnfm)  EXRORTEO 

iTb.O  OESTROYEO/SCRARPEO  17«.Q  OTHER 
i>l.“  rmammsT  Tdm'Ammt 


t (WEI  REQUEST  CANCELLATION  OF  REGISTRATION 
FOR  THE  ASOVE  REASON. 


tiNATuRE  X 

'TifLE*” 


A BASE  AIRPORT  OF  AIRCRAFT  A FTT!5TTR3FBTSTTu7v 

^ 9 U AIRPORT 

0 eueiMC  uren  t mobci.  6A0uT 

0 AdwORTNAME 

m 

@«TT  0 «. 

^ TION  FOR  airworthiness.  MUST  BE  ON  FILE 

0 COOHTV  0 «r«rt  0 

W.S  RECERTION  CARA 

.90  LaeaM—f. 

.90  QMmaamma 

.90  mrtrniramaii 

.90  mn.S  flaaaaaan  a 


ao  amamarn  ar  maa 90  W cod# 

timni  fmettamam. 90  *04$  em— 

fffWMdfvcAMMN..... 90  Aimma  tamami$.. 

m$  VNF  Tramammaf  Camabmtf 90  No  Tra—mar 

LONG  TERM  (3-fMONTHS)  LESSEE/OPERATOR  IF  NOT  OWNER 


MAViaATlON  I 
•<-1  vom  Haaam 
J On*..... 




55  ***-*' " 

90  ^ 

........  90  No  Na«i«| 

HOURS  FLOWN  BY  THIS  i 


t fowpwm  {Ot0€) 90 

f FoWor  TAOF;.. ......  9 O 

90 

wfoooo  EowipniH  ....  9 O 


FT  JAN.  t - DEC.  St.  T973 


• CURRENT  LESSEE/ 
OFCRATOR'S  NAME 


EXECUTivc  (Cotporata  Oytag  fry  prohaaienai  $»mm) 
BUSINESS  n^m4vai  itv*f*$  tor  owNoota  fpoaowt; 

PERSONAL  /lodwtfwa*  $yf*a  *ar  oaraonai  raaamat 

aerial  AFPUCATtON  tagncuitufa.  Haaatt.  lofattry) 
instruction  (tMatudm  pfOtKiattea) 

AIR  TAX)  fPxt  13$  opafattoffM  twcNdiwf  etmftae  aamieoa; 
INOUtTRUL/SPECiAL  ifatrai.  aut—f.  $moto.  ttomL  a#c> 

AIRCRAFT  RENTAL  BUSINESS 

OTHER  (RSO.  4amoftah»*^ni.  —on  oaMCOuapj.  o«e ) 

IF  YOU  OWNED  THIS  AIRCRAFT  LESS  THAN  17  MONTHS 
LAST  YEAR.  SHOW  PREVIOUS  OWNER'S  MOORS 
BETWEEN  JANUARY  1 ♦ OECEMBER  31  MERE 

# Mom  wr  nm  utr  TIM.  CKK  n — 


iHiinnr 


APPENDIX  A.  CONTINUED 


NOTE:  Enirlef  mad*  on  tha  original  *rill  appaar  on  tha 
aecond  copy  without  using  carbon  papar.  Tha  aaeond  copy 
of  this  form  Is  lor  tha  aircralt  ownar.  Shaded  araa*  ara  lor 
FAA  usa  only. 


INSTRUCTIONS  FOR  COMPLETING  AND  SIGNING  THE  FORM  ON  THE  REVERSE. 


[ I For  your  convanienca  this  lorm  ha*  baan  preprinted  with  all  available  Inlormatlon  In  FAA  record*  aa  of 

( December  31,  197X  Where  the  preprinted  Inlormatlon  Is  correct,  no  entry  Is  needed.  Where  the  Inlor- 

I mation  Is  incorrect  or  out-ol-date  Insert  the  correct  Inlormatlon  In  the  speeo  provided.  Where  no  Intor- 

j mation  la  preprinted  please  enter  the  Inlormatlon  requested  In  the  space  provided. 


QUIDBLINES  FOR  COMPLETING  SIGNATURE  BLOCKS  17  AND  18. 

1.  II  this  aircraft  Is  still  eligible  lor  renlstratlon.  and  you  vrish  to  continue  Its  reolatratlen.  sign  Stock  18  and 
enter  the  date  in  Block  20.  Follow  the  guidelines  tor  signature  below. 

2.  II  the  aircralt  Is  now  ineligible  tor  registration  In  your  name  or  you  wish  to  cancel  Its  registration  ter 
other  reasons,  complete  and  sign  Block  17  and  enter  the  date  In  Block  20,  tollowing  tha  guldellnea  for 
signature  below. 

OUIDELINES  FOB* SIGNATURE 

1.  INDIVIDUAL  OWNER.  An  Individual  ownar  whose  name  appears  In  Block  12  must  sign  his  name. 

2.  PARTNERSHIP.  Any  general  partner  may  sign  lor  the  pertnerahip  but  must  show  hla  title -partner.' 

3.  CORPORATIONS.  Any  corporate  ollicar  or  person  holding  a managerial  poahlon  srith  the  oorpotsdon 
may  sign  lor  the  corporation.  He  must  also  Indicate  the  title  ol  his  otllce  below  his  aigneturs. 

4.  CO-OWNER.  Unless  cancellation  of  registration  la  requested,  any  co-owner  may  sign  emrtllying  dUsen- 
ship  end  ownership  lor  all  co-owners.  H cancellation  Is  requested,  V>a  signature  ol  each  co-owner 
must  appear  on  this  lorm  or  on  an  attached  sheet 

5.  GOVERNMENT.  Any  authorized  person  may  sign  showing  hla  Mte. 


Altar  you  complete  and  sign  the  lorm  send  the  original  (Urst  copy)  to: 

DEPARTMENT  OF  TRANSPORTATION 
FAA  AIRCRAFT  REGISTRY  AAC-259 
P.O.  BOX  26045 

OKLAHOMA  CITY,  OKLAHOMA  73126 


THIS  IS  AN  ANNUAL  REPORTING  FORM  ONLY  AND  IS  NOT  TO  BE  SUBMITTED 
WITH  OTHER  AIRCRAFT  REGISTRATION  DOCUMENTS  OR  MONEY^ 
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APPENDIX  B.  AIRCRAFT  STATISTICAL  MASTER  FILE  RECORD  LAYOUT 
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Not  Flown  A 162  1 1 - Inactive 

blank  - Active 


Beacon  N 169  1 Blank  - Not  Reotrted 


Total  Recalcitrant  N 344 


Feckral 

Airways 


-1200'AGL— ^ 
Transition  Area 
700'  AGL!--»- 


C*Atr«l  0»mtn«i*n»  «f  C«nlr«l  Z*n»s.  Airp«vt  Traffic  Artoi.  ond  th«  V«rtkol  Exttnt  «f  Air«|i«ct  S««fiMnh 


* FL600  means  "Flight  Level  60,000  feet  MSL" 

Airman  * s Information  Manual,  Basic  Flight  Manual  and  ATC  Procedures 


Part  1,  (May,  1976),  p.  1-23. 
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APPENDIX  C.  CONTINUED 


i 


Summaiy  of  Major  Air^paco  Drsl^ated  Areas 


• 

Future  syst  rm 

Dttifnmtion 

Measure 

Present 

system 

1975 

In  plan 
1976-S5 

• Total 
1985 

Eb  route: 

Jet  routes ........... ..... 

Number 

21S 

-66 

150 

Jet  eres  navigation  routes ... 

Number 

163 

+47 

200 

Low  altitude  routes: 

Low  frequency 

Number 

24 

-24 

0 

VHF/UHF 

Number 

462 

-214 

248 

Area  navigation  VHF 

Number 

8 

+ 192 

200 

Area  posiUve  control 

Conterminous  U.S. 

Altitude 

(FL) 

189-600 

240-600 

0 

IfLO-ROO 

AlMlr.  

240-600 

500 

ParaUel 

Number 

+500 

Three  dimensional ^ 

. Number 

0 

+1000 

1000 

'Terminal: 

' Control  sones 

Number 

806 

+287 

1093 

Transition  areas 

Number 

1,495 

-9 

1486 

Number 

Number 

1 

1 

Terminal  control  areas  (Group  I & II) 

18 

3 

21 

i STARa/SIDs 

Number 

414 

-239 

175 

' RNAV  STARs/SIDs 

Number 

2 

+448 

450 

Special  use: 

Prohibited  areas ....... ... 

Number 

7 

+2 

• 

Square 

Miles 

1,626 

Rcatiicted  areas........... ... 

Square 

Miles 

77,639 

Joint  use .... ........ 

Number 

163 

+6 

169 

Nonjoint  use 

Number 

29 

-18 

11 

Warning  areas ...... ... 

Number 

68 

-33 

35 

, 

Square 

MUea 

408,970 

1 Alert  areas 

Number 

35 

-5 

30 

{ JM  training  areas ... 

Number 

35 

-6 

30 

1 

Square 

Miles 

87, 183 

— 

— 

The  National  Aviation  System  Plan  Fiscal  Years  1976-1985 r 
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APPENDIX  C.  CONTINUED 


Airborne  Equipxrnl  Ueqiiireinciits 


FUght 

Types  of  Airspace  eonditioo 
UaconUoUed VFR  (day) 


Pswiwiled. 


, PaeootroUed..., IFR 


Equipment  Requirements 


VFR  (night) 


1.  Airspeed  Indicator 

2.  Altimeter 

3.  Compass 

4.  ' Tachometer 

5.  Oil  temperature 

6.  Emcrgcney  locator 
transmitter  ‘ 

All  above  plus: 

1.  Position  lights 
3.  Anti-eoilision  light 


7.  Manifold  pressure 

8.  Fuel  gage 

9.  Landing  gear 

10.  Belts 

11.  Special  equipment  for 
over  water  flights 
(FAR  01.33) 


Same  as  1975 


Same  as  VFR  plus: 

1.  Two-way  radio 

2.  Navigation  system 

3.  Gyro  turn/bank 

4.  Sensitive  altimeter  ad- 
justable for  barometrie 
pressure 

5.  Clock  with  sweep  second 
band 


Same  as  1975 


S.  Landing  light  (if  for  hire) 
4.  Electrical  source 


Same  as  1975 


6.  Artificial  horizon 

7.  Directional  gyro  or 
equivalent 

8.  Generator 


Controlled  (non- 

paeitive) VFR  Sams  as  uncontrolled  VFR  plus  transponder  • Same  as  1975 

IFR  Same  as  uncontrolled  IFR  plus  transponder ' Same  as  1975 

Positive  control VFR  Requires  prior  ATC  approval  Same  as  1975 

IFR  Same  as  uncontrolled  IFR  {jus:  Same  as  1975 

1.  DME(if;^'jf3R/TACAN  • 
equlpment'icarried) 

2.  Transponder  * 

3.  VOR  (In  TCA’s) 

4.  ADF  (Air  Carrier  only) 

'6.  ILS  (Air  Carrier  only) 

' Does  not  apply  to  turbojet  aircraft,  scheduled  air  carriers  (except  cbiirter),  or  certain  training  and  agricul- 
tural flights. 

' 409C  code,  Mode  3A  transponder  with  Mode  C automatic  altitude  rc{>orting  capability  will  be  required  at 
Croup  I and  II  TCA  Locations  and  in  .\PC,  and  in  controlled  airspace  of  the  48  States  above  12,500  feet.  All 
DOii-parlieipatiiig  aircraft  0(>er3ting  within  Group  III  TCA's  will  be  transjronder  equipped  with  Mode  C capability. 


The  National  Aviation  System  Plan  Fiscal  Years  1976-19^5> 
(March,  1975) , p.  13-5. 
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APPENDIX  C.  CONTINUED 


Natioiir.l  Terminal  Radar  Pro^n^ams 


Terminal 

airspace 

designation 

Equipment  Requirements 

Services 

provided 

Location 

Present 

Under  Consideration 

Top  9 Large 
Hub  loeattons. 

Group  I TCA 

(EfTcctive  Jan  I.  1075) 

4090  Code  Transponder 
and  Mode  C Automatic 
Altitude  Reportiug  Ca> 
pabUitr:  Two-way  Radio; 
VOR  or  TACAN 
Receiver. 

Relaxation  of  Transponder 
Requirements  During 
Periods  of  Low  Activity. 

TCA  Procedures 

Next  13  Large 
Ilub  locations 

Group  II  TCA 

(Effective  July  1, 1975) 

4096  Code  Transponder 
and  Mode  C Automatic 
Altitude  Reporting  Ca- 
pability; Two-way  Radio; 
VOR  or  TACAN 
Receiver. 

Deletion  of  Altitude 
Encoding  Requirement. 

(Has  been 
Delete.d) 

TCa  Procedures 

Remaining  43 
ARTS-III 

Group  III  TCA 

(Effective  July  1,  1975) 
4006  Code  Transponder 
and  Mode  C Automatic 
Altitude  Reporting  Ca- 
pability or  Two-way 
Radio  Communications. 

TCA  Procedures 

AS  other  radar 
(acuities 

TRSA  where 
Stage  III 
service  is 
provided 

. Stage  11  or  III 
service 

I 
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APPENDIX  C.  CONCLUDED 


Dctiicnatcd  Tcnniiiul  Airjp-ieir  (All  AltTS-IIl  Locations); 
Terminal  Control  Areas 


GROUP  I 

Date  designated  or  planned  C RO  UP  II 

Date  designated  or  planned 

1 

1.  Atlanta 

...  June  1970 

1.  St.  Louis 

Jan.  1974 

S.  CMeago 

...  .Aug.  1970 

1 Seattle 

Jon.  1974 

1 

S.  Washington  National 

4.  New  York 

--  Feb.  1971 

3.  Minneapolis 

Feb.  1974 

1 

(LG A.  JFK,  EWR).. 

..  Sept.  1971 

4.  Denver 

Mar.  1974 

6o  Los  Angeles...... 

..  Sept.  1971 

5.  Houston 

Mar.  1974 

$•  San  Francisco.......... 

..  Dm.  1972 

6.  Cleveland 

May  1974 

7.  Boston 

..  Feb.  1973 

■7.  Detroit 

May  1974 

8.  Miami 

..  Apr.  1973 

8.  Pittsburgh 

May  1974 

8.  Dallas 

..  Jan.  1974 

9.  Las  Vegas 

Nov.  1974 

10.  Philadelphia 

Mar.  1975 

. 11.  Kansas  City 

Mar.  1973 

• 

.12;  New  Orleans 

JuL  1975 

Group  III  Terminal  Areas  (43  locations) 

Albany 

BPaso 

Omaho 

San  Diego 

Albuquerque 

Hartford 

- ^lando 

San  Juan 

Baltimore 

Honolulu 

Portland,  Oreg. 

Santa  Ana/Long  Beaeh 

Birmingham 

Indianapolis 

Phoenix 

Shreveport 

Buffalo 

Jacksonville 

Providence 

Syracuse 

Burbank 

Louisville 

Raleigh-Durham 

Tampa 

Charlotte 

Memphis 

Ontaiio,  California 

Tucson 

Cincinnati 

Milwaukee 

Rochester,  N.Y. 

Tulsa 

Columbus,  Ohio 

Nashville 

Sacramento 

Washington-Dullcs 

Dayton 

Norfolk 

Salt  Lake  City 

Des  Moines 

Oklahoma  City 

San  Antonio 

The  National  Aviation  System  Plan  Fiscal  Years  1976-1 QfiS. 
{March,  1975),  p.  6-5. 


97/98 


As  Of  December  31, 1975 


APPENDIX  D.  FEDERAL  AVIATION  ADMINISTRATION  REGIONS  AND  REGIONAL  OFFICES 


1975),  p.  10. 
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APPENDIX  E.  COMPUTED  AIRCRAFT  TYPES 


DESCRIPTION 


1. 

Fixed 

wing 

single  engine  piston 

1-3 

seats 

2. 

Fixed 

wing 

single  engine  piston 

4-1-  seats 

3. 

Fixed 

wing 

two  engine  piston 

1-6 

seats 

4. 

Fixed 

wing 

two  engine  piston  7+ 

seats 

5. 

Fixed 

wing 

other 

6. 

Fixed 

wing 

two  engine  turboprop 

1-12 

: seats 

7. 

Fixed 

wing 

two  engine  turboprop 

13+ 

seats 

8. 

Fixed 

wing 

turboprop  other 

9. 

Fixed 

wing 

two  engine  turbojet 

10. 

Fixed 

wing 

turbojet  other 

11. 

Rotorcraft 

piston 

12. 

Rotorcraft 

turbine 

13. 

Other 

aircraft 

101/102 
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APPENDIX  F.  SAMPLING  AND  CONTINGENCY  TABLE  METHODOLOGY 


Because  of  the  large  number  of  GA  aircraft  (169,030)  as- 
signed to  CG's,  it  would  have  been  cumbersome  to  use  all  of  them 
in  the  CG  analysis.  Consequently,  a contingency  table  analysis 
was  performed  on  a sample  of  aircrr;"t  to  identify  homogeneous 
subgroups  of  aircraft  within  each  CG.  The  results  of  the  anal- 
ysis were  then  applied  to  all  169,030  aircraft  with  the  results 
appearing  in  Tables  20  and  21  and  Figures  1 through  15.  Sampling 
and  contingency  table  analysis  are  discussed  thoroughly  below. 

Sampling 

The  sampling  criterion  used  was  a desired  standard  error  of 
0.25  percent  when  estimating  proportions  with  95  percent  confidence. 
This  criterion  yielded  a sample  size  of  1537  aircraft  for  each 
hierarchical  group  when  uncorrected  for  finite  , }pulation.  In  the 
interest  of  conservation  1537  aircraft  were  drawn  from  each  hier- 
archical CG  regardless  of  its  size.  The  calculations  used  for 
determining  sample  size  are  shown  in  the  box  below. 

The  sampled  aircraft  were  then  regrouped  by  non-hierarchical 
CG's  to  obtain  samples  for  the  non-hierarchical  analysis.  A better 
method  would  have  been  to  sample  1537  aircraft  from  each  of  the 
original  non-hierarchical  CG's,  but  this  was  constrained  by  the 
design  of  the  computerized  data  base  in  hierarchical  group  order. 
Nonetheless,  a precision  of  0.05  percent  or  less  was  achieved  using 
the  regrouped  samples  with  only  two  exceptions  at  0.06  percent. 

Contingency  Tables 

Large  groups  of  homogeneous  aircraft  within  CG's  were  dis- 
covered through  contingency  table  analysis.  Contingency  tables 
are  simply  a means  for  displaying  large  amounts  of  categorical 
data.  In  this  case,  each  GA  aircraft  can  be  described  in  terms  of 
the  nine  characteristics,  or  factors,  discussed  in  the  previous 
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Calculation  of  Sample  Size  for 
Hierarchical  CG's 


n'  “ sample  size  for  a hierarchical  CG  unadjusted  for  finite  population 
n * sample  size  for  a hierarchical  CG  adjusted  for  finite  population 
a.e.  - desired  standard  error  of  estimate 
p “ estimated  value  of  proportion 

q . i-p 

1 ■ confidence  level 

e ” value  of  standardized  normal  distribution 
N » size  of  finite  population 


Substituting  p~$*>.5  (conservative  estimates). 


s.e.  ■ .025,  and  qj  - 1.96, 


(.025) 


^2  (1.96)^  - 1527 


For  hierarchical  CG  1,  for  example. 


Finite  population  correction  factor  (FPCF)  ” T 

1 + — 
N 


26632 


n - n’(FPCP)  - 1537(.95)  - 1453 


section.  Each  aircraft  will  fall  into  a particular  category,  or 
level,  of  each  factor.  A contingency  table  displays  all  combina- 
tions of  factor  levels  possible  taking  one  level  from  each  factor 
using  all  available  factors,  and  the  number  of  aircraft 
characterized  by  each  combination.  By  examining  contingency  table 
displays  one  can  identify  combinations,  or  cells,  containing  large 
numbers  of  aircraft.  A large  group  of  aircraft  within  a single 
cell  would  comprise  a group  with  homogeneous  characteristics. 

The  large  number  of  cells  (almost  half  a billion)  for  a full 
contingency  table  required  the  application  of  cell-reducing  methods 
to  the  data.  First,  use  was  made  of  Computed  Aircraft  Type  which 
combines  the  individual  factors  of  Aircraft  Type  (simple).  Engine 
Type,  Number  of  Engines,  and  Number  of  Seats  into  one  compact  and 
meaningful  factor.  This  immediately  reduced  the  number  of  unique 
factors  from  nine  to  five. 

Second,  instead  of  recording  Hours  Flown  and  Age  of  Aircraft 
in  50-hour  and  5-year  intervals,  respectively,  they  were  recorded 
in  wider  intervals. 

Third,  preliminary  contingency  tables  that  were  formed  in- 
cluding FAA  Base  Airport  Region  as  a factor  tended  to  indicate 
that  region  was  not  an  important  distinguishing  factor  among  sub- 
groups of  aircraft.  This  factor  was  eventually  dropped  from  the 
major  analysis. 

Finally,  if  it  was  determined  that  a factor  level  of  the  re- 
maining two  factors  contained  a very  small  portion  of  the  aircraft 
in  that  CG,  say  3 percent  or  less,  it  was  eliminated  from  the 
analysis  entirely.  These  four  methods  effectively  reduced  the 
number  of  cells  in  any  one  analysis  and  facilitated  the  identifi- 
cation of  subgroups. 

A series  of  2,  3,  and  4 -way  contingency  tables  were  formed 
using  the  sampled  aircraft  and  large  (^  5 percent  of  the  sample) 
non-overlapping  subgroups  of  aircraft  were  identified. 

Aircraft  were  eliminated  from  contingency  tables  if  informa- 
tion on  one  of  the  specified  factors  was  missing.  For  instance. 


if  an  aircraft  had  imputed  hours,  it  was  not  included  in  any 
contingency  gable  having  hours  flown  or  primary  use  as  factors. 

In  performing  these  analyses,  the  object  was  for  each  CG  to 
find  a small  number  of  large  subgroups  described  by  as  many  of  the 
factors  as  possible.  The  nature  of  the  CG's  themselves  determined 
the  degree  to  which  this  objective  could  be  accomplished.  If  the 
aircraft  within  a CG  were  very  diverse  in  nature,  one  had  to  settle 
for  more  smaller-sized  subgroups,  or  subgroups  described  by  fewer 
factors,  or  both. 
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Aerial  Application  - Aerial  application  in  agriculture  consists 
of  those  activities  that  involve  the  discharge  of  materials 
from  aircraft  in  flight  and  a miscellaneous  collection  of 
minor  activities  that  do  not  require  the  distribution  of  any 
materials . 

Air  Carrier  - The  term  "Air  Carrier",  as  used  in  this  report, 
refers  to  aircraft  operators  certificated  by  the  Federal 
Aviation  Administration  for  the  transportation  by  air  of 
persons,  property,  and  mail. 

Air  Carrier  Operations  - Aircraft  operating  under  certificates 
of  public  convenience  and  necessity,  issued  by  the  CAB,  author- 
izing the  performance  of  scheduled  air  transportation  over 
specified  routes  and  a limited  amount  of  nonscheduled  opera- 
tions. 

Airport  Advisory  Area  - The  area  within  five  statute  miles  of 
an  airport  not  served  by  a control  tower,  i.e.,  there  is  no 
tower  or  the  tower  is  not  in  operation,  on  which  is  located 
a Flight  Service  Station. 

Airport  Traffic  Area  - Unless  otherwise  specifically  designated 
in  FAR  Part  93,  that  airspace  within  a horizontal  radius  of 
5 statute  miles  from  the  geographical  center  of  any  airport 
at  which  a control  tower  is  operating,  extending  from  the 
surface  up  to,  but  not  including,  an  altitude  of  3,000  feet 
above  the  elevation  of  the  airport.  Unless  otherwise  author- 
ized or  required  by  ATC,  no  person  may  operate  an  aircraft 


•These  definitions  have  been  taken  from  the  following  three  sources: 
Airman's  Information  Manual.  Part  1,  Census  of  U.S.  Civil  Aircraft 


and  FAA  Air  Traffic  Activity,  Calendar  Year 

1975. 
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within  an  airport  traffic  area  except  for  the  purpose  of  ' 
landing  at,  or  taking  off  from,  an  airport  within  that  area. 

ATC  authorizations  may  be  given  as  individual  approval  of 
specific  operations  or  may  be  contained  in  written  agreements 
between  airport  users  and  the  tower  concerned.  (Refer  to 
FAR  Parts  1 and  91.) 

6.  Airport  Traffic  Control  Tower  - A central  operations  facility 
in  the  terminal  air  traffic  control  system,  consisting  of 
tower  cab  structure,  including  an  associated  common  IFR 

room  if  radar  equipped,  using  air/ground  communications  and/ 
or  radar,  visual  signalling  and  other  devices,  to  provide 
safe  and  expeditious  movement  of  terminal  air  traffic. 

7.  Air  Taxi  Operations  - Air  taxi  operations  and  commuter  air 
carrier  operations  (takeoffs  and  landings)  carrying  passengers, 
mail  or  cargo  for  revenue  in  accordance  with  FAR  Part  135  or 
Part  121. 

8.  Airway/Federal  Airway  - A control  area  or  portion  thereof 
established  in  the  form  of  a corridor,  the  centerline  of 
which  is  defined  by  radio  navigational  aids  (Refer  to  FAR 
Part  7.) 

9.  Altitude  - The  height  of  the  level,  point  or  object  measured 
in  feet  Above  Ground  Level  (AGL)  or  from  Mean  Sea  Level  (MSL). 

1.  MSL  Altitude  - Altitude,  expressed  in  feet  measured  from 
mean  sea  level. 

2.  AGL  Altitude  - Altitude,  expressed  in  feet  measured 
above  ground  level. 

3.  Indicated  Altitude  - The  altitude  as  shown  by  an 
altimeter.  On  a pressure  or  barometric  altimeter 
it  is  altitude  as  shown  uncorrected  for  instrument 
error  and  uncompensated  for  variation  from  standard 
atmospheric  conditions. 

10.  Area  Navigation/RNAV  - A method  of  navigation  that  permits 
aircraft  operations  on  any  desired  course  within  the 
coverage  of  station-referenced  navigation  signals  or  within 
the  limits  of  self-contained  system  capability  (Refer  to 
FAR  Part  71.) 
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a.  Area  Navigation  Low  Route  - An  area  navigation  route 
within  the  airspace  extending  upward  from  1,200 
feet  above  the  surface  of  the  earth  to,  but  not 
including,  18,000  feet  MSL. 

b.  Area  Navigation  High  Route  - An  area  navigation 
route  within  the  airspace  extending  upward  from  and 
including  18,000  feet  MSL  to  flight  level  450. 

c.  Random  Area  Navigation  Routes/Random  RNAV  Routes  - 
Direct  routes,  based  on  area  navigation  capability, 
between  waypoints,  defined  in  terms  of  degree/dis- 
tance fixes  or  offset  from  published  or  established 
routes/airways  at  specified  distance  and  direction, 

d.  RNAV  Waypoint/W/P  - A predetermined  geographical 
position  used  for  route  or  instrument  approach 
definition  or  progress  reporting  purposes  that  is 
defined  to  a VORTAC  station  position. 

11.  Automatic  Altitude  Reporting  - That  function  of  a transponder 
which  responds  to  Mode  C interrogations  by  transmitting  the 
aircraft's  altitude  in  100-foot  increments. 

12.  Automatic  Direction  Finder/ADF  - An  aircraft  radio  navigation 
system  which  senses  and  indicates  the  direction  to  a L/MF 
nondirectional  radio  beacon  (NDB)  ground  transmitter. 
Direction  is  indicated  to  the  pilot  as  a magnetic  bearing 

or  as  a relative  bearing  to  the  longitudinal  axis  of  the 
aircraft  depending  on  the  type  of  indicator  installed  in 
the  aircraft.  In  certain  applications,  such  as  military, 

ADF  operations  may  be  based  on  airborne  and  ground  trans- 
mitters in  the  VHF/UHF  frequency  spectrum. 

13.  Balloon  - A lighter-than-air  aircraft  that  is  not  engine 
driven. 

14.  Business  Transportation  - Any  use  of  an  aircraft  not  for 
compensation  or  hire  by  an  individual  for  the  purposes  of 
transportation  required  by  a business  in  which  he  is  engaged. 

15.  Certificated  Pilot  - A person  who  holds  a certificate  issued 
by  FAA,  which  qualifies  him  to  operate  aircraft  within 

the  limitations  prescribed  on  the  certificate. 
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16.  Colored  (L/MF)  Airway  - Low  altitude  airway  over  the  state  | 

of  Alaska  predicated  on  L/MF  navigation  aids.  It  is  depicted 

on  aeronautical  charts  by  color  and  number. 

17.  Continental  United  States  - The  49  states  located  on  the 
continent  of  North  America  and  the  District  of  Columbia. 

18.  Conterminous  U.S.  - The  forty-eight  adjoining  states 

and  the  District  of  Columbia.  • 


19.  Controlled  Airport  - An  airport  at  which  a control  tower  is 
in  operation. 

20.  Controlled  Airspace  - Airspace,  designated  as  a continental 
control  area,  control  area,  control  zone,  terminal  control 
area,  or  transition  area,  within  which  some  or  all  air- 
craft may  be  subject  to  air  traffic  control  (Refer  to  FAR 
Part  71) . 

Types  of  U.S.  Controlled  Airspace: 

a.  Continental  Control  Area  - The  airspace  of  the  48 
continguous  states,  the  District  of  Columbia  and 
Alaska,  excluding  the  Alaska  peninsula  west  of  Long. 

160  00'00"W  at  and  above  14,500  MSL,  but  does  not 

include : 

1.  The  airspace  less  than  1,500  feet  above  the  surface 
of  the  earth  or, 

2.  Prohibited  and  restricted  areas,  other  than  the 
restricted  areas  listed  in  FAR  Part  71. 

b.  Control  Area  - Airspace  designated  as  Colored  Federal 
Airways,  VOR  Federal  Airways,  Terminal  Control  Areas, 
Additional  Control  Areas,  and  Control  Area  Extensions, 
but  not  including  the  Continental  Control  Area.  Unless 
otherwise  designated,  control  areas  also  include  the 
airspace  between  a segment  of  a main  VOR  airway  and  its 
associated  alternate  segments.  The  vertical  extent 

of  the  various  categories  of  airspace  contained  in 
control  areas  are  defined  in  FAR  Part  71. 

c.  Control  Zone  - Controlled  airspace  which  extends  upward 
from  the  surface  and  terminates  at  the  base  of  the  con- 
tinental control  area.  Control  zones  that  do  not  under- 
lie the  continental  control  area  have  no  upper  limit. 

A control  zone  may  include  one  or  more  airports  and  is 
normally  a circular  area  within  a radius  of  5 statute 
miles  and  any  extensions  necessary  to  include  instru- 
ment approach  and  departure  paths. 
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d.  Terminal  Control  Area/TCA  - Controlled  airspace  extend- 
ing upward  from  the  surface  or  higher  to  specified 
altitudes  within  which  all  aircraft  are  subject  to 
operating  rules  and  pilot  and  equipment  requirements 
specified  in  FAR  Part  91.  TCA's  are  depicted  on 
Sectional,  World  Aeronautical,  En  Route  Low  Altitude 
and  TCA  charts.  (Refer  to  FAR  Part  91). 

e.  Transition  Area  - Controlled  airspace  extending  upward 
from  700  feet  or  more  above  the  surface  of  the  earth 
when  designated  in  conjunction  with  an  airport  for 
which  an  approved  instrument  approach  procedure  has 
been  prescribed,  or  from  1,200  feet  or  more  above  the 
surface  of  the  earth  when  designated  in  conjunction 
with  airway  route  structures  or  segments.  Unless 
otherwise  limited,  transition  areas  terminate  at  the 
base  of  the  overlying  controlled  airspace.  Transition 
areas  are  designed  to  contain  IFR  operations  in 
controlled  airspace  during  portions  of  the  terminal 
operations  and  while  transiting  between  the  terminal 
and  en  route  environment. 

21.  Dirigible  - A lighter-than-air  aircraft,  engine  propelled, 
with  an  inward  metal  frame  which  maintains  its  shape. 

22.  Distance  Measuring  Equipment/DME  - Equipment  (airborne  and 
ground)  used  to  measure,  in  nautical  miles,  the  slant  range 
distance  of  an  aircraft  from  the  DME  navigation  aid. 

23.  En  Route  - The  route  of  flight  from  point  of  departure  to 
point  of  destination,  including  intermediate  stops  (excludes 
local  operations). 

24.  Executive  Transportation  - Any  use  of  an  aircraft  by  a 
corporation,  company  or  other  organization  for  the  purposes 
of  transporting  its  employees  and/or  property  not  for 
compensation  or  hire  and  employing  professional  pilots  for  the 
operation  of  the  aircraft. 

25.  FAA  - Federal  Aviation  Administration 


26.  Fixed-Wing  Aircraft  - Aircraft  having  wings  fixed  to  the  | 

airplane  fuselage  and  outspread  in  flight,  i.e.,  nonrotating  | 

wings.  I 
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27.  Flight  Service  Station/FSS  - Air  Traffic  Service  facilities 
within  the  National  Airspace  System  (NAS)  which  proiride  pre- 
flight pilot  briefing  and  en  route  communications  with  VFR 
flights,  assist  lost  IFR/VFR  aircraft,  assist  aircraft 
having  emergencies,  relay  ATC  clearances,  originate,  classify, 
and  disseminate  Notices  to  Airmen,  broadcast  aviation  weather 
and  NAS  information,  receive  and  close  flight  plans,  monitor 
radio  NAVAIDS,  notify  search  and  rescue  units  of  missing 

VFR  aircraft,  and  operate  the  national  weather  teletypewriter 
systems.  In  addition,  at  selected  locations  FSS's  take 
weather  observations,  issue  airport  advisories,  administer 
airman  written  examinations,  an^*  advise  Customs  and  Immigra- 
tions of  transbofder 'flight. 

28.  General  Aviation/GA  - That  portion  of  civil  aviation  which 
encompasses  all  facets  of  aviation  except  air  carriers  holding 
a certificate  of  public  convenience  and  necessity  from  the 
Civil  Aeronautics  Board,  and  large  aircraft  commercial 
operators. 

29.  General  Aviation  Aircraft  - All  civil  aircraft  except  those 
classified  as  air  carrier. 

30.  Group  I Terminal  Control  Area  - A TCA  representing  one  of  the 
nine  busiest  locations  in  the  U.S.  in  terms  of  aircraft 
operations  and  passengers  carried  within  which  it  is  necessary 
for  safety  reasons  to  have  strict  requirements  for  operation. 

31.  Group  II  Terminal  Control  Area  - A TCA  representing  one  of 
the  twelve  less  busy  locations  than  a Group  I TCA  and  requir- 
ing less  strigent  pilot  and  equipment  requirements. 

32.  Group  III  Terminal  Control  Area  - One  of  the  43  least  busy 
TCA's  where  an  ARTS-III  system  exists. 

33.  IFR  Conditions  - Weather  conditions  below  the  minimum  for 
flight  under  visual  rules. 
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34.  Industrial/Special  - Any  use  of  an  aircraft  for  specialized 

work  allied  with  industrial  activity;  excluding  transportation 
and  aerial  application.  (Examples:  pipe  line  patrol;  survey; 

advertising;  photography;  helicopter  hoist;  etc.) 

35.  Instructional  Flying  - Any  use  of  an  aircraft  for  the  purposes 
of  formal  instruction  with  the  flight  instructor  aboard,  or 
with  the  maneuvers  on  the  particular  flight  (s)  specified  by 
the  flight  instructor. 

36.  Instrument  Flight  Rules/ IFR  - Rules  governing  the  procedures 
for  conducting  instrument  flight.  Also  a term  used  by  pilots 
and  controllers  to  indicate  type  of  flight  plan  (See  Visual 
Flight  Rules). 

37.  Instrument  Landing  System/ ILS  - A precision  instrument  approach 
system  consisting  of  the  following  electronic  components  and 
visual  aids: 


Localizer 
Glide  Slope 
Outer  Marker 
Middle  Marker 
Approach  Lights 


A route  designed  to  serve  aircraft  operations 
from  18,000  MSL  up  to  and  including  flight  level  450. 

The  routes  are  referred  to  as  "J"  routes  with  numbering 
to  identify  the  designated  route,  e.g.,  J 105.  (Refer  to 
FAR  Part  71.) 


38.  Jet  Route 


Low  Altitude  Airway  Structure/Federal  Airways  - The  network 
of  airways  serving  aircraft  operations  up  to  but  not  including 
18,000  MSL.  (See  Airway.) 

Microwave  Landing  System/MLS  - An  instrument  landing  system 
operating  in  the  microwave  spectrum  which  provides  lateral 
and  vertical  guidance  to  aircraft  having  compatible  avionics 
equipment.  (See  Instrument  Landing  System.) 


41.  Non-Positive  Controlled  Airspace  - Controlled  airspace  below 
18,000  feet  MSL. 

42.  Personal  and  Pleasure  Flying  - Any  use  of  an  aircraft  for  per- 
sonal purposes  not  associated  with  business  or  profession, 
and  not  for  hire.  This  includes  maintenance  of  pilot 
proficiency. 

43.  Pilot  Briefing  - Information  furnished  a pilot  to  assist  in 
flight  planning.  Principal  items  are  weather  conditions, 
notices  to  airmen,  routes,  and  preparation  and  handling  of 
the  flight  plan. 

44.  Piston-Powered  Aircraft  - An  aircraft  operated  by  engines  in 
which  pistons  moving  back  and  forth  work  upon  a crank  shaft 
or  other  device  to  create  rotational  movement. 

45.  Positive  Controlled  Area/PCA  - Airspace  designated  in  Far 

Part  71  wherein  aircraft  are  required  to  be  operated  under 
Instrument  Flight  Rules  (IFR).  Vertical  extent  of  PCA  is 
from  18,000  feet  to  and  including  flight  level  600  throughout 
most  of  the  conterminous  United  States  and  from  flight  level  | 

240  to  and  including  flight  level  600  in  designated  portions  j 

of  Alaska. 

i 

46.  Radio  Altimeter/Radar  Altimeter  - Aircraft  equipment  which  | 

makes  use  of  the  reflection  of  radio  waves  from  the  ground 

to  determine  the  height  of  the  aircraft  above  the  surface.  j 

47.  Region  (FAA)  - A principal  subdivision  of  the  Federal  Aviation 
Administration  organized  to  carry  out  FAA  programs  under  the 
executive  direction  of  a regional  directoi  within  the  specific 
geographic  boundaries. 

48.  Registered  Aircraft  - Aircraft  registered  with  FAA. 

49.  Rotorcraft  - A heavier-than-air  aircraft  that  derives  lift  from 

1 ' one  or  more  revolving  "wings"  or  blades,  engine-driven  about 


an  approximately  vertical  axis.  A rotorcraft  does  not  have 
conventional  fixed  wings,  nor  in  any  but  some  earlier  models 
is  it  provided  with  a conventional  propeller,  forward  thrust 
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and  lift  being  furnished  by  the  rotor.  The  powered  rotor 
blades  also  enable  the  machine  to  hover,  and  to  land  and  take 
off  vertically. 

50.  Transponder  - The  airborne  radar  beacon  receiver/transmitter 
portion  of  the  Air  Traffic  Control  Radar  Beacon  System 
(ATCRBS) , which  automatically  receives  signals  from 
interrogations  being  received  on  the  mode  to  which  it  is 
set  to  respond. 

51.  Turbine-Powered  Aircraft  - Includes  aircraft  with  either  turbo- 
jet, turbofan,  turboprop,  or  turboshaft  engines. 

52.  Turbojet  - Aircraft  operated  by  jet  engines  incorporating 

a turbine-driven  air  compressor  to  take  in  and  compress  the 
air  for  the  combustion  of  fuel,  the  gases  of  combustion 
(or  the  heated  air)  being  used  both  to  rotate  the  turbine 
and  to  create  a thrust-producing  engine. 

53.  Turboprop  - Aircraft  in  which  the  main  propulsive  force  is 
supplied  by  a gas  turbine-driven  conventional  propeller. 
Additional  propulsive  force  may  be  supplied  from  the  discharge 
turbine  exhaust  gas. 

54.  Uncontrolled  Airport  - Also  known  as  a non-tower  airport, 
an  airport  at  which  no  control  tower  is  in  operation.  It 
may  have  an  FSS,  UNICOM  operator,  or  no  facility  at  all. 

55.  Uncontrolled  Airspace  - That  portion  of  the  airspace  that 
has  not  been  designated  as  continental  control  area,  control 
area,  control  zone,  terminal  control  area,  or  transition  area. 
(See  Controlled  Airspace) 

56.  Unicom  - A non- government  air/ ground  radio  communication 
facility,  which  may  provide  airport  advisory  service  at  certain 
airports.  Locations  and  frequencies  of  UNICOM' s are  shown 

on  aeronautical  charts  and  publications. 

57.  U.S.  Civil  Aircraft  Fleet  - All  aircraft  under  U.S.  registry 
exclusive  of  Military. 
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58.  Visual  Flight  Rules/VFR  - Rules  that  govern  the  procedures 
for  conducting  flight  under  visual  conditions.  The  term 
"VFR"  is  also  used  in  the  United  States  to  indicate  weather 
conditions  that  are  equal  to  or  greater  than  minimum  VFR 
requirements.  In  addition,  it  is  used  by  pilots  and  control- 
lers to  indicate  type  of  flight  plan.  (See  Instrument  Flight 
Rules)  (Refer  to  FAR  Part  91.) 

59.  VOR  Airway  - Low  altitude  airway  designated  from  1,200  feet  AGL 
to  18,000  feet  MSL  predicated  on  VOR/VORTAC  navigation  aids. 
Also  known  as  a "Victor"  airway,  it  is  indicated  by  a "V"  on 
aeronautical  charts  and  is  numbered  similarly  to  the  U.S. 
highway  system. 

60.  VOR/Very  High  Frequency  Omnidirectional  Range  Station  - 

A ground-based  electronic  navigation  aid  transmitting  very 
high  frequency  navigation  signals,  360  degrees  in  azimuth, 
oriented  from  magnetic  north.  Used  as  the  basis  for 
navigation  in  the  national  airspace  system.  The  VOR  period- 
ically identifies  itself  by  morse  code  and  may  have  an 
additional  voice  identification  feature.  Voice  features 
may  be  used  by  ATC  or  FSS  for  transmitting  instructions/ 
information  to  pilots. 
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